A cholinergic model synapse to elucidate protein function at presynaptic terminals.
A large number of proteins have been identified at nerve terminals and a cascade of protein-protein interactions has been suggested to be involved in cycling of synaptic vesicle states. To explore protein function in presynaptic terminals, only a few unique synapses such as the squid giant synapse, the calyx of Held synapse and the hippocampal neuron autapse have been used. The squid giant synapse and the calyx of Held are useful to introduce reagents into their large presynaptic terminals and the hippocampal neuron autapse is a good system to modify a protein level by exogenous DNA or RNA. The cholinergic synapse formed between superior cervical ganglion (SCG) neurons in long-term culture is a useful model for a fast synapse. The axon of the large cell body contacts with soma of neighboring neurons. The architecture of synaptic connections makes it possible to introduce reagents into the presynaptic terminals by diffusion from a cell body within a short time. Introduction of exogenous cDNA or siRNA performed by microinjection into a SCG neuron allows us to modulate the level of the protein of interest or to express mutant proteins in the neuron. Here, we describe use of the model SCG neuronal synapse to elucidate function of presynaptic proteins in mediating synaptic transmission.